TNF receptor-associated factor 6 is an essential mediator of CD40-activated proinflammatory pathways in monocytes and macrophages.
The interaction between CD40 and its ligand, CD154, has been shown to play a role in the onset and maintenance of inflammatory disease. Contributing to this process is the ability of CD40 to signal monocyte and macrophage inflammatory cytokine production. We have shown that this event is dependent on Src family tyrosine kinase activity and the subsequent activation of ERK1/2. To address the role of TNFR-associated factor (TRAF) family members in facilitating this signaling pathway, we transfected a CD40-deficient macrophage cell line with wild-type human CD40, or with CD40 containing disrupted TRAF binding sites. Ligation of either wild-type CD40, or a CD40 mutant unable to bind TRAF2/3/5, resulted in the stimulation of inflammatory cytokine production. However, ligation of a CD40 mutant lacking a functional TRAF6 binding site did not initiate inflammatory cytokine production, and this mutant was found to be defective in CD40-mediated activation of ERK1/2, as well as IkappaB kinase (IKK) and NF-kappaB. Likewise, introduction of a dominant-negative TRAF6 into a wild-type (CD40(+)) macrophage cell line resulted in abrogation of CD40-mediated induction of inflammatory cytokine synthesis. Finally, treatment of monocytes with a cell-permeable peptide corresponding to the TRAF6-binding motif of CD40 inhibited CD40 activation of ERK1/2, IKK, and inflammatory cytokine production. These data demonstrate that TRAF6 acts as a critical adapter of both the Src/ERK1/2 and IKK/NF-kappaB proinflammatory signaling pathways in monocytes and macrophages.